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Introduction
Over the last decades, obesity has rapidly turned into a global epidemic in both developed and developing countries, affecting adults, children and adolescents as well. Currently, the number of people suffering from obesity is estimated at approximately 400 million people worldwide 1 . Moreover, increased body mass index (BMI) is associated with higher risk of cardiovascular diseases, some types of cancer and type II diabetes [2] [3] [4] . Recent data from Greece have shown obesity is an epidemic problem 5, 6 . In recent years, Greeks have abandoned the traditional Mediterranean diet; one study reports that only 33% of Greek men and 43% of Greek women adhere to a traditional Mediterranean diet 7 .
Among various individual and lifestyle factors, many work-related factors are responsible for the modification of dietary patterns including working conditions, such as: working overtime, high job demands, occupational stress and others 8 . On the other hand, the workplace has been identified as a promising setting for health promotion although the findings of many worksite health promotion (WHP) programs indicate that these programs are associated with only moderate improvement in dietary intake 9 . Furthermore, it was shown that diet mediterranisation is feasible in a food-at-work intervention, affecting lunch consumption at the workers canteen 10 . However in a systematic review, participation levels in health promotion interventions at the workplace were typically below 50% 11 .
The purpose of the present study was to evaluate the effectiveness of an educational worksite intervention focused on lowering fat intake, by affecting nutrition knowledge and eating habits.
Methods

Study population
The 48 employees working in the factory premises of a honey company, were asked to participate in this study. Most of the 48 employees were employed in jobs that required mild to moderate manual and intellectual activity (blue collar workers) and five were employed as food scientists and technologists, and supervisors. No inclusion or exclusion criteria were used and as there were no medical contraindications for participation in the program, as judged by the occupational health physician, all employees were eligible for participation. Twenty-nine employees responded positively (60%) to the invitation and gave their written informed consent. The Medical School Review Board judged that further approval was not required, since this program was under the occupational physician's supervision and control. During the program, seven employees failed to attend day 2 and/or 3 and another two did not return the final questionnaires and all nine were excluded from the final analysis (see Table 1 ).
Survey questionnaires
Initially, all employees were informed about the program and were asked to participate by signing informed consent. Two questionnaires were used in order to estimate (Q1) the employees' nutrition knowledge level and (Q2) their eating habits (see Supplementary File Q1 and Supplementary File Q2). The questionnaires were translated into Greek by two bilingual expert nutritionists and were piloted in 10 college students and blue collar employees for linguistic validation. Both questionnaires in the pre-and post-intervention phase were self-administered. In order to avoid any confusion or misunderstanding, especially in the "Diet Habits" questionnaire (a part of which is proposed to be administered by an interviewer), we had previously explained the way of answering the questionnaire by the means of an oral presentation and we had also reformatted that part of the "Diet Habits" questionnaire so that the sequence of questions/answers was clear. The Supplemental files (Q1 and Q2) which were presented inversely from their description in text have been reversed and a footnote under Table 4 was added.
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REVISED
Nutrition knowledge was assessed using the "Nutrition Knowledge Questionnaire" (see Supplementary File Q1)
12
. The questionnaire covers four sections: (i) knowledge on experts' recommendations regarding the optimum intake of different food groups (maximum score: 11); (ii) nutrient knowledge, (maximum score: 69); (iii) food choice (which asks people to choose between different options, e.g. to pick the snack that is low in fat and high in fibers), (maximum score: 10); and (iv) the relationships between diet and disease (maximum score: 20). This last section looks at beliefs about the associations between food type, food quantity and diseases.
The eating habits of the participants were assessed by the "Food Habits Questionnaire" (see Supplementary File Q2) 13,14 , which has been widely used to estimate dietary changes 15, 16 . Questions were rated on a 4-point scale, where 1 reflects the healthiest and 4 the unhealthiest eating habits, respectively. The questionnaire included five sections regarding the following habits: (i) replacing high fat foods with low fat substitutes (score range: 7-28); (ii) modifying high fat foods, e.g. fat removal from meat (score range: 3-12); (iii) avoiding high fat cooking methods (fried food) (score range: 4-16); (iv) consumption of fresh fruit and vegetables as a snack (score range: 3-12); and (v) choosing specially manufactured low fat foods products instead of high fat ones (score range: 5-20). The total score of eating habits is calculated from the sum of section scores divided by 5 (ranged from 4.4 to 17).
Data on age, family status, children, educational level, job position, smoking habit, BMI, arterial blood pressure and number of cigarettes/years of smoking were also collected (see Table 2 ). The participants' population reflects sufficiently the general healthy Greek population given that almost 40% of them were overweight or obese and 45% were smokers 17 .
The intervention
The intervention took place in three distinct phases over a total of 7-8 weeks (Table 1) and it was based on the Health Belief Model which suggests that health behaviors are determined by health beliefs and readiness to take action. Behavioral theory has increasingly been used to guide nutrition research to improve intervention efficacy. The Health Belief Model was developed in the 1950s to explain health behavior associated with the failure of people to participate in programs that would reduce disease risk. Constructs central to the HBM consist of perceived susceptibility, perceived severity, perceived benefits, perceived barriers, and other mediating variables. The construct of self-efficacy is frequently included in applications of the HBM 18, 19 . The choice of the HBM was based both on the specific environmental context and on previous requests of employees on ways towards healthy eating choices and habits, both at work and home. Their interest was mostly healthy choices and on their relevant barriers and less on obesity or disease related risk perception. The environmental context, which is considered equally important in worksite health promotion interventions, was not addressed in our study since almost all employees, during the paid 30 minute meal break, were using homemade food or snacks. A well-equipped and sufficiently large eating room and kitchen was available, so that employees could heat, store safely and consume their own food. Consequently, we have tried to combine the educational measures with suggestions on strategies for change i.e.
Table 2. Demographic and individual characteristics of the intervention group (n=20).
Demographic characteristics
Age in years (mean ± SD)
44.6 ± 9.1 Pack-years (mean ± SD) 8.9 ± 11.6
Non smokers (n, %) 11 (55) restrictive factors and bad habits and other issues derived from questionnaire analysis (see below, program phase 3).
In our program (Phase 1), all employees who initially responded to the invitation attended a 30 minute meeting in which a brief presentation of the self-administered questionnaires was done and instructions about the proper completion of both questionnaires were given. Further clarifications were answered the following days during the collection, where necessary. Data on individual characteristics (age, marital status, children, education, smoking status etc.), were also collected and blood pressure, weight and height of the subjects were measured (Seca® 764, Sigma Medical Co, Athens, Greece) at the end of the meeting. Completed questionnaires were collected, recorded in an electronic database and statistically analyzed. In Phase 2, 15 days after the questionnaires were initially distributed, a 45-minute lecture on healthy eating and mediterranean diet was held followed by discussion and distribution of printed material with practical proposals for adoption of healthier eating habits. Overall, the whole session lasted approximately two hours. A week later a second meeting took place (Phase 3) in order to discuss and clarify issues derived from the conclusions of the initial analysis. Specifically, knowledge gaps and restrictive factors for the adoption of healthier nutritional choices were further discussed. The intervention was completed 22 days later (Phase 4) when the participants were asked to fill in the questionnaires again. In the last phase (5 th ), a final meeting took place to present and discuss the results, and for individual counseling by the research team.
Statistical analysis
Analysis of variance (ANOVA) was used to reveal statistically significant differences among various subgroups. Due to the small sample, Spearman rho test was used to examine correlations of the quantitative variables while the paired signed Wilcoxon test was used to compare average values of continuous variables for each category of nominal variables in the intervention group (before and after). A p-value of <0.05 was considered statistically significant. Statistical processing and data analysis were performed using commercial software (SPSS version 16.0, SPSS Inc., 2007).
Results
General characteristics of the study population
From the 29 workers who initially responded positively, 20 workers (67%) attended all phases and completed the WHP program (Table 1) . Losses were mainly due to absences on the days of intervention, or inability or failure to return the study questionnaires in time. Between the final and initial groups there were no significant differences in any of the variables.
Analysis of the knowledge questionnaire, returned by the 29 workers who initially responded, showed a lack of knowledge of food composition in saturated fat, fibers, and salt, of the origin of fatty acids (monosaturated, polysaturated and saturated) and of the sources of antioxidant vitamins. Education level correlated significantly with the partial score, i.e. the higher the education level the higher the scores.
Analysis of the habits questionnaire showed that dietary habits included medium to large consumption of fatty foods. However, the score of the workers corresponding to the avoidance of fried foods was pretty high, reaching almost the excellent level. No significant correlations were found between variables under study and the two first subscales (replacement of fatty foods and meat modification). Men, people living with others, and those without children had a tendency to avoid the more fatty substances. Meanwhile, women consumed less fried foods.
Post-intervention analysis was done in the 20 workers who had participated in all phases. Table 2 shows the demographic and individual characteristics of these workers. Women and blue collar workers accounted for 90% and 95%, respectively, a fact that limits the possibility of revealing significant effects of these variables (sex and job title) on the results of the intervention.
As expected, there were significant correlations between the sections (scales) of the two questionnaires prior to, and following, the intervention. By contrast, between the different questionnaires, scales were less and weakly correlated with the exemption of the group of the avoidance of fatty substances. Very high Cronbach alpha score (above 0,80) shows satisfactory reliability of all subscales of both questionnaires. Table 3 presents the scores per category (section) of nutritional knowledge prior to, and following, the intervention in the 20 workers. Significant improvement was seen in the sections of "dietary recommendations", in "basic food ingredients" and in the total score. Prior to intervention, non-smokers had higher (better) scores concerning the subscales of the "basic food ingredients" (41.0 vs 33.1, p=0.08) and the "selection of healthier foods" (6.2 vs 4.8, p=0.06) but these differences did not reach statistical significance. Following the intervention, non-smokers improved more in the "selection of healthier foods" (6.8 vs 5.2, p=0.04). Table 4 presents the dietary habit scores prior to, and following, the intervention. The mean score was improved in the categories of "replacement of fatty foods", "meat modification", "consumption of food and vegetables", "avoidance of fatty substances" and in the total score but the difference was far from significant. On the contrary in the habit of "avoidance of fried foods", the score was significantly worse, a paradox that might be explained by the very high initial score (tendency towards regression to the mean).
Workers with a normal BMI exhibited better habits compared with overweight and obese subjects in terms of "meat modification" (4.6 vs 12.7, p=0.002). Non-smokers had lower scores compared with smokers in "fat avoidance" (12.6 vs 15.0, p=0.06) and in "avoidance of fried food" (6.5 vs 7.7, p=0.05).
Discussion
In the present study, a short-term intervention regarding eating knowledge and habits was implemented in a worksite. Knowledge was significantly improved following this intervention, while no significant improvement was achieved concerning dietary habits. The paradox regarding the fact that average consumption of fried, browned or breaded food ("avoidance of fried food") increased following the intervention could be partially attributed to the very high (excellent) initial score combined with the fact that some national holidays (where meat consumption is imposed by Greek orthodox religion) also coincided with the program.
The finding that knowledge gain did not lead to habit modification may be explained by the short duration of the program and the complexity that characterizes the conscious or unconscious choices of adults. Health promotion programs in workplaces have shown to be cost-effective, especially for long-term interventions 20, 21 . As already discussed emphasis was given in promoting healthy eating choices and habits as well as in overcoming the relevant barriers. The fact that the Diet-Health relationship, showed the least significant change following the intervention may be attributed to the minimal interest of employees to control health risks In our study, a number of factors, i.e. education level, job title, family situation and smoking status was shown to be related to the level of nutrition knowledge and dietary habits. However, the small number of participants prevented these correlations to be concurrently analyzed in multivariate analysis. Other factors known to influence dietary behavior including socio-economic factors, stress and organizational factors (increased work demands, low skills motivation, overtime employment) were not analyzed in our study 22, 23 but in our setting, the population was highly homogeneous and most of these factors are not anticipated to have a significant discriminatory impact. However, recent findings show that these interventions can be easily incorporated into the daily working routine programs, and if combined with stress management programs, may result in better outcomes 24, 25 .
Limitations of this study arise from the small sample size and the short duration of the program. The good general health (healthy worker effect) of participants might also have diminished their scope for demonstrating improvements while self-reporting bias seemed to have negligible effect. It would be recommended in future research in similar settings to use additional back-up measures, such as 24 hour recall diaries, in order to enhance the validity of the data. For organizational reasons, we did not attempt to allocate a control group by randomization. On the other hand, the homogeneity of the population concerning socio-economic aspects, the supportive environment, and the good relationships between colleagues are considered to minimize confounding of the different factors.
Short-term interventions may produce substantial improvement in knowledge but not necessarily accompanied by changes in unhealthy eating habits. These types of programs are not far from those commonly encountered in every day practice but do not seem to be effective in changing unhealthy eating habits. Participation by the employees in defining their needs and priorities; planning long-term interventions, and incorporating self-empowerment and stress management techniques might be necessary for cost-effective worksite health promotion programs to succeed in reducing unhealthy eating habits.
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The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript. : 1=4, 2=3, 3=2, 4=1 ). For example, a recorded score of 1 will be noted as a 4 on this score sheet, a 2 will be scored as a 3, and so on. 
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Thank you for the opportunity to review this paper. I have recently traveled to Greece and love traditional Greek food. It was distressing to read about low numbers of Greeks following a traditional Mediterranean diet, which has many health benefits. The authors are to be commended for undertaking this study in a worksite setting, aimed to lower fat intake. Overall, this research project represents a simple, non-invasive, low-cost method of attempting to improve health behaviors among a work force. It is unfortunate that the lack of evidence of significant change in actual health behavior is also typical of many such small-scale, short-term projects. The authors attempted to link change in knowledge with change in behavior. However, the literature is clear that change in knowledge alone is not sufficient to change behavior. The use of the Health Belief Model was presumably chosen to enhance motivation to change behaviors (even though over 60% of the population was at a normal weight, despite a "medium to large consumption of fatty foods."). However, there was limited information presented in this paper as to how the constructs of the HBM were integrated into the classes presented to the employees. Did participants perceive any risks? Did they perceive susceptibility to a particular disease or to weight gain? This needs further explanation.
Additional issues that need to be addressed are as follows:
The Supplemental files (Q1 and Q2) are presented inversely from their description in text. The text indicates that the Knowledge questionnaire is File Q1, when it is in fact Q2, and the reverse is true for the Diet Habits questionnaire (actually Q1, listed as Q2 in text).
[minor technicality] Q1, Diet Habits, indicates that some portions of this questionnaire were administered by an interviewer, while other portions were self-administered by participants. However, in text no mention is made of interviewer participation in the questionnaire, indicating only that participants received explanation in the Phase I session how to complete the form; greater clarification of procedure is required here. Furthermore, social pressures and positive presentation bias during personal interviews with a study administrator could have resulted in participants misrepresenting (toward a "healthy" direction) the quantities and frequencies of the foods they consumed.
Particularly if the pre-intervention diet habit assessment was done via personal interview while the post-intervention was done via self-completed questionnaire, changes in dietary habits post-intervention may not have been accurately captured. This could also possibly explain the apparent increase in consumption of fried foods post-intervention.
The diet habits questionnaire also asks participants about their food intake over the past month (~30 days) or 3 months; however, barely 30 days elapsed between the first day of intervention (Phase 2 -day 16) and the post-intervention questionnaire (Phase 4, day 45). If dietary changes are to be captured, either a shorter-term assessment (i.e. asking about intake over the past 2 weeks) or a greater delay between intervention and post-assessment should be considered.
The authors note that some participants took vacations during the intervention/assessment period. Given the typical deviations from "normal" dietary habits that many people enjoy on vacation, and the recency (within the past month) of the diet habits questionnaire, this factor may function as a greater confounding variable in the observed lack of change in diet habits than the authors acknowledge.
The 45-minute primary intervention lecture (Phase 2) was based on the Health Belief model, and it is the authors' claim that the HBM (which links beliefs and perceptions about health behaviors/risks to an individual's personal level of risk and his/her ability to control that risk through healthier behaviors) is an effective way to approach behavior change. However, Section 4 of the Knowledge questionnaire, which addresses the Diet-Health relationship, showed the least significant change following the intervention. Therefore, either the intervention lectures did not adequately target this F1000Research 5.
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following the intervention. Therefore, either the intervention lectures did not adequately target this subsection of knowledge, or else the participants were resistant to learning in this area for other reasons. The Discussion section, addressing the lack of observed behavior change, would be strengthened by acknowledging that the supposedly most critical piece of effecting behavior change was apparently not adequately targeted by the intervention, as evidenced by the lack of change in knowledge in this area. In addition, 61% of participants were normal weight. Thus, it is unclear why the authors chose the Health Belief Model, and how the intervention was tailored to address perceived risk, perceived susceptibility, perceived barriers or perceived benefits.
[another technicality/clarification] Many thanks for the opportunity to review this paper. Tanagra and colleagues present a concise, interesting and well discussed piece of research on their attempts to improve dietary practices in the workplace, using a 'health belief model' approach to improving awareness in the first instance of the main components of a healthy diet and food items which it is advisable to consume more sparingly (e.g. fried food). I particularly liked the focus for the most part on blue collar occupational groups and the relative homogeneity of the target population. This holds promise for being able to target higher risk occupational groups that are known to be less receptive to health promotion type interventions.
It is relatively well established among advocates of public health interventions, however, that changing actual behaviour is a much greater challenge than improving awareness of risk factors, particularly around diet and eating practices. While the contrast between the improved knowledge and no real benefit in behaviour is certainly of interest in this well controlled setting, it is not a terribly surprising or novel finding in its own right. As the authors themselves also point out, this is a study population which already has a relatively healthy diet, so their scope for encouraging and achieving improvements is necessarily limited. The narrow sample characteristics of the sub-group participating in the post-intervention follow-up (90% women) also restricts any meaningful inferences around the influence of gender and occupational group (a fact also acknowledged by the authors).
My most significant misgiving about the article in its present form however surrounds the established limitations of the 'health belief model' as applied to preventative public health interventions: "The HBM is more descriptive than explanatory, and does not suggest a strategy for changing health-related actions. In preventive health behaviors, early studies showed that perceived susceptibility, benefits, and barriers were consistently associated with the desired health behavior; perceived severity
